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This invention relates to a novel and im-
proved scale for thermometers and consists
of the matters hereinafter described and
more particularly pointed out in the ap-
pended- claims.

The improved scale is primarily designed
for usc on or in connection with thermom-
eters and with apparatus for properly con-
ditioning the air as to heat and as to mois-
ture content, ‘in buildings, residences and
the like; but it 1s equally capable of use
in connection with other measuring devices
and with apparatus where a predetermined
or desirable relation of two inversely ve-
lated conditions-are to be brought about and
maintained. '

It is well-known that"the comfort of the
human body, for example, in so far as the
heat of the surronnding air affects it, de-
pends Jargely on the .moisture in the air,
as well'as upon the temperature of the aiv,—
the two being related -in this respect in-
versely. ‘Thus air at a relatively low tem-
perature contalning a  rvelatively  high
amount of moisture is just as comfortable
to the huwman body and has the same tem-
perature effect thereon as air at a relatively
high  temnperatnre  containing " a relatively
low amount of moisture. The more mois-
ture the ‘air contains up to the point of
saturation, the lesser degree of temperature
to which it has to be raised in order to
produce a maximum of comfort; whereas,
the drier the air, the higher the tempera-
ture to which the air has to be raised in
order to produce a corresponding maximum
of comfort. :

Careful tests have been made by the use
of wet bulb and dry bulb thermometers in
reoms where the condition of the air as to
moisture has been varvied fromy substantially
dry aiv to saturated air with varying de-
grees of temperature and the corresponding
readings of the two thermometers required
to produce a maximum of comfort have
Lieen mnoted. It has been found that air
saturated with moisture at a temperature of
about, 65° Fahrenheit represents generally
a maximim of comfort for the human body.
In such air, the readings of the dry bulb
thermonieter and of the wet bulb thermom-
eter are substantially identical, namely, 65°
. Above this reading as to temperature,
the correspondingly diminishing readings
of the wet bulb thermometer in air suitably

‘in a familiar manner.

1925, Serial No. 33,959.
conditioned for comfort as to moisture have
been determined.

The object of the present invention, as
applied. for use in connection with appara-
tus for properly conditioning the air as to
temperature. and moisture in households,
buildings. and the like, is to produce a com-
hination scale of thermometer readings by
means of which the readings of the scale
of the diy bulb thermometer are so corre-
lated with the readings of the scale of the
wet bulb thermometer, that with a reading
of the scale of either the wet bulb or dry
bulb thermometer, the proper reading of
the ‘other, for a predetermined or desirable
maximun of comfort in the temperature ef-
fect of the surrounding air may be instantly
and - accurately read on the other scale.
Thus. the amount of moisture or tempera-
ture change in the swrrounding air to reach
the predetermined relation of desirahle
or maximum comfort is at once made
known.

- The advantages of my invention will ap-
pear more fully as I proceed with my speci-
fication. ‘

In the drawings:—

Figure 1 is a side elevation showing my
improved: scale as applied to the usual dry
bulb mercury thermometer.

Figure 2 1s a view representing a modi-
fied form of the scale, as applied to a differ-
ent type of thermometer..

In illustrating my invention, as it ap-
pears in Figure 1, I have shown my im-
proved scale applied to an ordinary wet
bull liguid {specifically mercury) thermom-
eter. To this is preferably attached a small
dry bulb thermometer, although this is not
essential, as the one thermometer may be
used for both readings and the second ther-
mometer is only used to retain the normal
dry reading.

Referring now to the drawings:—10 indi-
cates a thermometer of any standard type
capable of use as a wet bulb thermometer,
and 11 indicates a small dry bulb thermom-
eter. both attached to a bar 12 by metal
clamps 12, 12. 10 indicates the usual han-
dle at the top of the bar 12* for swinging
the wet bulb thermometer through the air
The dry bulb ther-
mometer bears the usual thermometer scale
of graduations indicated at 112, said gradua-
tions corresponding to like graduations on
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the thermomefer 11, but being on a’ %ma]ler

-scale.

14 mdlcﬂtes the scale of the thermometer
11, (to the right of a vertical line 13) being
the normal scale of graduations correspond-
ing to the ordinary de(rloes of temperature
indicated by the rise of the mercuary in the
tube of the thermometer. 15 indicates a
horizontal line opposite the graduation cor-
responding to 65° of temperature on the
gcate 14. On the other side of the vertical

line 13 are provided a series of graduations

18, above and below the line 15, whlch line
itself bears the numeral 65, —that is to say,
the same degree as on the regular thermom-
eter seale. Thls i8 the (rmdu ation to which
the mercury should rise in saturated air, if
aich air be at the maximum temperature for
the comfort of the human body as deter-
mined by the experiments heretofore re-

" ferred to, whether the thermometer 10 is

an
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used as a dry bulb thermometer or whether
it is used as a'wet hulb thermometer. Above
the murk 15, noted as 85° on the scale; to the

eft of the line 13, a scale of gradmtlons 16*

15 made, which nmduatlnnﬁ diminish from
65° mm}encally npwar‘dh and indicate the
correspondingly diminishing ‘wet. bulb read-
ings that should maintain for the prodeter-
mined maximum comfort at the readings on
the same levels on the right-hand scale of
the thermoemeter 10 as a dry bulb thermom-
eter. Be]ow said mark 15. a scale of p:mdu-
ations 16* is made. which graduations in-
crease from 65° numerwallv upward and
indicate the increasing dry bulb readings
which should ‘maintain  far comfort at the
several corresponding readings on the right-
hand scale-of the thermometer 10 as a8 wet
bulb thermometer. ‘Thus, when used as
either a dry bulb or a wet hulb thermome-

- ter, the decirable reading of the other, wet

or dry, for the predetermined maximum
comfort, may be noted at a glance.
If the thermometer 10 is used as a dry

" bulb thermometer and the temperature of

- 60

the surrounding air is shown in the ther-
mometer scale 14 to be 70°, then in order
that there be the desired maximum com-
fort to the human hody, the moistare in

“gaid air should be such that. when the ther-

1t qhonld register

55
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85

mometer. is used a3 a wet bulb thermometer,
56°.—this reading ap-
pearing upon the scale 16* on the left-hand
side of the line 13, and being the gradua-
tion. on that seale opposite the maduatlon
70 on the seale 14-0on the right-hand side of
said line.  And, if the actual wet bulb read-
ing on the serle 14 be above or below 56°,
the moisture in th air should be decreased,
if above, or increased, if below: or if that

is not practicable, the temperature of fhe'

room should be lowered to bring the tem
ature of the air to a degree correspon ng
to the actual wet bulb reading, namely 56°.

1,630,341

When the thermometer is used as a  wet
balb thermometer for air below saturation,
which is the usnal condition of the air, a
reading on the right-hand scale 14 will give
the actual. wet bulb thermometer tempera-
ture. Opposite that reading and on the left-
hand scale 16" will appear the correspond-
ing temperature teading. which the- ther-
nmme&: when used as a dvy bulb thermom-
eter, should show for maXimum -comfort,
with the air at the point of relative satura-
tion indicated by the wet bulb thormometer
reading.

For example; if the wet hu!b reading on
the scale 14 be 58°, it will be noted by read-
ing the scale 16°, that the graduation 69°
correspands on that scale to the graduation
582°on thie scele 14. This mdmat(’s that the
temperature of the surreinding air for the
desired maximum ‘comfort should be 69°;
and if it is not, said temperature should be
brought to that degree in order to produce

70
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the maximum feeling of comfort. hevem re-

ferred to.

In illustrating the mventmn, s in F1,£mre'

1, T have shown the scale as applied to_ the

usual liquid- (cpemﬁcﬂllv mercury) ther--

mometer. in which the top end of the bodv
of liquid. by its rise and fall in-the tube, is
the indicator, and the scale is laid out along
a straight line. But manifestly, the new

scale is applicable to other thermometers or
other temperature indicating: ‘deviees, in
which a swingine needle or pomton consti-
tutes the indicator. with the eand of the nee.
dle traveling upon an arcuate scale, as in
the case of thermometers which depend- for
their operation on the differential expansion
of metal ribhons of different. co-efficients of
expansion. or others which depend for their

o

g3

operation upon the flow of a known current

of electricity through a material, the resist-
ance of which changes with the temperatnre

In Figure 2. T have shown the nevel seale
as applied to a thermometer henling a scale
in arcuate formation and veadable by the
position of a swinging pointer ov needle. - {n
this case, the vegular theriometer seale jsan-
dicated by the nwmeral 17--this heing a
normal scale of "mdlmiu)m in acenrdance
with degrees nt variation u tewpevature, as
indicated hy® fothe needle - 18,
Said {:raduatmm increase winmerienliyv frow
left to right. QOpposite this seele 17 and on
the side, as shown. neazer the center of the
arc, is a second scale 1n whieh a graduation
65 at 20 is placed to ummpunrl to the
gradnation 65 on the normal thermometey
scale 17. To the vight, in H~P direction of
the numerieally increasing degrees of grads-
ations on the scale 17, a seale n} graduations
90* is made, which indieate the correspond-
ingly dmnmshmg wet bull readings, which
shonld maintain for waximum cemfort ar
the readings on the outer, normal scale 17,
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correspondmo to readings of a dry bulb
thermometer. To the left of the gr 1dmt1011
65 at 20, a scale of graduations 200 is made,
which graduations increase from 65 numeri-
cally and indicate the wmereasing dry hulb
reacdings, which should maintain for maxi-
mum comfort at the re adings on theo outer
normal scale 17, corvesponding to-readings
of a wet bulb thermometer.

The two foregoing illustrations of the ap-
plication and use of the i improved scale show
its operation and advantages, and its wide
application in connection witl the many dif-
ferent system of temperature and aiv-mois-
ture-contént control in use with furnaces,
boilers and other heating and ventilating ap-
paratus for properly and comfor tably Teat-
ing buildings, both domestic and commer-
cm], as well as in connection mth other heat-
ing or temperature conditioning apparatus,
where the moisture content of the am s well
as the temperature, ave to Le related in a
predetermined desirable way.

While in deseribing my  nov el <c:1]o s
above, T have selected the ¢ \L(.,“l(\“ of §5° T,
as the basis or dividing ‘line between the
and 16” or 20* and 20", that being
the degree of temperature to w hich moisture
satura ted air has been determined to p]")\'ule
a maximum of comfort to the human b
other degrees, either above or helow ()“ ,
may be used as the basis, depending in cases
of heating. buildings or houses, upon the
activities of those habi tually ausing said
buildings or houses. = For emmples, the de-
gree used for illustration will be desirable
for those who. are oene"‘llh in sodoniz
non-active pursuits; but where the occupants
are-activ elv engaged, as in a gvmnasium. a

diffevent demo(‘ shovH be selected as the
basis of the scale, in order to pro hne the

v,

desived comfort as to be indicated by the

scale.

Tn the same way, when the condition as
to dequ'able cor*‘eldtnd heat and moistire
conditions of the air are to bc brought -abow
with vespect to things rather than to the
human body, a still other degree would be
selected on the normal thermometer seale to
correspond with the reading 65, cm'}'ospmw-
ing on both wet hulb and r]fv hulh ther-
men neters to the maximum of com{mt in the
ex JCF)H’IGW hC"(‘H’]hGlO] ‘€ el (’1’10(1 to.

411\(‘“’1‘19, it will be manifest that even
when designed to meet the requirements as
determined by said experimeénts, the scale
may be modified aceor dmf) to other thes
mometers. as for example. contigrade,

I claim as my invention:—

A combination scale for mdlratmn two
mndxtlom to be correlated in m'm]oxormmol
inverse velation, ecach condition being
re01ste1 able on the same sea Jde, comprising a
main scale for determining elther of *h(,
conditions, but normally for ¢ determining the

eate

_i 18 predefermined correlation

2]

first condition, said scale reading in one
direction, a u(mT scale with a base gradua-
tion of predetermined degroe as aflected by
the gecond umdi!'i(m Paced OJW‘%J o the
grad !“imq of the fistseale avd of the sanwe
degree of the iirsi‘ condi:inn ot 1@9,;011 ding
Lo the predetermi two
conditions ¥+ 1; sl :--o.r:ond
scale heing @ aduated in the direction of the
reading (‘“ the first scale to indieate the
diminishing degrees of the sccond ¢ )ndidnn
cariesponding to the T'M) (U\'“ mmm‘ ﬂlv
increased e ‘(H.m s of the Hrst senle when in-
dicating st (,omhtmn. and said secon:
scale I)én‘.s; gr deuﬂ»t"d in the reverse direc-
tion from nm buse v'“"dzmt?“n to indicate
the nmn(‘uca Iy incrensing degrees of the
first condi*ion corp osnmwhn o fo the respec-
tive opposite 1'(‘{1&1110 of the fivst t seale when
m(h('atm'“ the s eeond condition.

9. A combination thermonieter seale for
indicating LC‘]‘HF’ ure and moisture condi-
tlons of niv fo be cou'ﬂhied in predeter-
mined twn, comprising a thermometer
gseale for do*"immmn either of the condi-
tions, said ccale re: hm m one fhl%hon. a
second seale with a base graduation of pre-
determined degree as A‘L(\(‘fefl by the mois-
tare "WI tion. placed opposite the gradua-
tion of the Hret seale and of the sane degrec
of tmnpomhw‘e corresponding to the said
predetermined correlation of mojsture and
teing fhre to hé maintained, said second
being giaduated in the direction of
of the first seale to mdim(c the
diminizhing degrees of a wet
bulb yeading corres l)ondll‘“ to the respec-
tive “‘HHK‘H(‘H”" increasing readings of the
first senle indi cafmo 101113>0rm1ne. “and wnid

DE
na 121%:5119.‘.
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the reading
numerically

second seale being Q*"Luumoﬂ in the reverse

&

"Il'ﬂumu fl"\m
deate
temperature cory ns*)ordmo
opporite 10"(11]103 of the first
dict wting wet bulb ve Muno",

3. A combination seale for indicating two
condlt ons to be correlated in predetermined
inverse relation, each e mdition Delng vegis-
terable on the same scale, comprising a main
seale for determining either of the condi-
tionss bt normally for determining the first
condition, said seale reading in one diree-
tion, a second seale with a Dase graduztion
of predetermined degree as affected by the
second condition 1)1?(0“(1 opposite the ¢ sradiin-
tion of the first wzl]o .md of the =ame de-
aree of the fivst condition corres nonding to
of the two
and said cecond

d Msc o 1(1‘1"11011 to 1n-
: rees of
to he respective

seale when 1n-

*ﬂye nu

Lil

conditiong to he nmum)mdL
scale being graduated in the divection of the
reading of the first seale to indicate the di-
minishing degree of the second condition cor-
1'e<pondmo to the respective numerically in-
creasing readings of the first scale swhen in-
dlcatmn the first condition.
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4. A combination thermometer: scale for

indicating temperature and moisture condi-

tions of air to be correlated in predeter-
mined relation, comprising s thermometer
scale for determining-either of the condi-

“tions, said scale reading in one direction. a

second séale with a base graduation-of prede-

~termined degrec as aflected hy the moisture

conditicn placed opposite the graduation of
the first seale and of the seme degree of tem-
perature corresponding to the said predeter-
mined correlation of moisture and tempera-
ture to be maintained, and said second sceale
being graduated in the divection of the read-
ing of the first scale to indicate the muneri-
cally - diminishing - degrees of a wet bulb
reading corresponding to the respective nu-
merically increasing readings of the first
scale ‘indicating temperature.

5. A combination scale for indicating two
conditions to be correlated in predetermined
inverse relation, compricing a main ccale for
registering either of the two conditions hut
normally for registering the first condition,
a second scale with a base graduation of pre-
determined degree as affected by the second
condition placed opposite the graduation of
the first scale and of the same degree of the
first condition corresponding to the prede-
termined correlation of the two conditions
to be maintained, and said second scale bear-
ing graduations which are numbered in-
versely with respect to the numbering of the
first scale with the opposite graduations of
the two scales indicating the respective de-
grees of the two conditions required to cor-
relate said conditions in the said predeter-

6. A combination thermometer scale for
indicating temperature and moisture condi-
tions of air to be corrvelated in predetermined
inverse relation, comprising a thermometer
scale for registering either of the condi-
tions but normally for registering the first
condition, a second scale with a base gradua-
tion of predetermined degree as affected by
the moisture condition placed opposite the
graduation of the first scale and of the same
degree of temperature corresponding to the
predetermined correlation of moisture and
temperature to be maintained, and said sec-
ond scale bearing gradwations which are
numbered inversely with respect to the num-
bering of the first scale with the opposite
graduations of the two scales indicating the

‘respective readings as to moisture and tem-

perature required to correlate said moisture
and temperature conditions in the said pre-
determined inverse relation.

1,830,341

. 7. A combination scale comprising a main
scale with graduations to represent degrees
nunierieally increasing in one direction and
a second rcale placed opposite the first scale,
the two scales having one graduation of like
numerienl order common to the two scales,
and the second scale running inversely from’
the comton graduation and bearing eradua-
tions which are correlated in a predeter-
mined inverse relation to the corresponding
eraduations on' the other scale, said prede-
termined inverse relation corresponding to a
correlation of two conditions. to-be main-
tained as registered on the two scales.

8. A combination ‘scale comprising one
seale bearing graduations runming nomeri-
cally in one direction, and a second scale
placed opposite said first scale, the two

60

a5

scales have one graduation of like numerical -

erder common to both; the second scale bear-
ing graduations running in each direction
from said common graduation, said gradu-
ations  numerically decreasing  from said
common  graduation in the direction in
which the zraduations of the first scale in-
crease and numerically increasing in the op-
posite direction. and  the graduations of
the two scales being correlated in a’ pre-
determined inverse relation, said predeter-
mined inverse relation correspending to a
correlation of two conditions to be main-
tained as registered on the two scales.

9. The combination with a temperature
measuring device, a combination scale there-
on cotprising two sets of graduations, with
one graduation of like numerical order com-
nwion to-the two seales, the one set of gradua-
tions numerically increasing in one direction
corresponding to the movement of the indi-
cator in accordance with varying degrees of

“temperature, and the other scale running in-

versely from the common -graduation, the
two scales indicating wet and dry bulb read-
ings which are correlated in a predetermined
inverse relation. ‘ R

10.” A method of determining comfort con-
ditions of the surrounding air as to moisture
and temperature by means of as'ociated wet
and dry bully scales applied to a temperature
measuring or indicating device, the said
scales bearing graduations which are corre-
Inted to correspond with a predetermined
desirable. inverse relation of the motsture
and temperature of said -air.

In testimony that I claim the foregoing as
my invention, I affix my signature this 29th
day-of May, A. 1. 1925.

EARL VERNON HILL.
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